Activities of Escherichia coli ribosomes in IF3 and RMF change to prepare 100S ribosome formation on entering the stationary growth phase.
The canonical ribosome cycle in bacteria consists of initiation, elongation, termination, and recycling stages. After the recycling stage, initiation factor 3 (IF3) stabilizes ribosomal dissociation by binding to 30S subunits for the next round of translation. On the other hand, during the stationary growth phase, it has been elucidated that Escherichia coli ribosomes are dimerized (100S ribosome formation) by binding ribosome modulation factor (RMF) and hibernation promoting factor (HPF), leading to a hibernation stage. This indicates that 100S ribosomes are formed after these factors are scrambled for ribosomes concomitantly with transition from the log phase to the stationary phase. In this study, to elucidate the ribosomal events before 100S ribosome formation, the relationships between protein factors (RMF and HPF) involved in 100S ribosome formation and IF3 involved in initiation complex formation were examined. As a result of in vitro assays, it was found that ribosomal dissociation activity by IF3 fell, and that ribosomal dimerization activity by RMF and HPF was elevated more when using stationary-phase ribosomes than when using log-phase ribosomes. This suggests that ribosomes change into forms which are hard to bind with IF3 and easy to form 100S ribosomes by RMF and HPF concomitantly with transition from the log phase to the stationary phase.